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nootropics & smart drugs 



en zyme & u ptake drugs ,~ - 

phosp holipid me mbrane esters 
s teroids . . 

mpoiisj^jllzers ^ ' 

- cerebral vasodilators & anticoagulants " " ; . ~ — 

■^peptides * ~ " - _ _ 

Nootropics, also known as smart drugs o?cognition activators, are drugs that^nhance mentaJ function. 
Several mechanisms that affect nerve function may be^attacked. Compounds that are msed by the body to 
manufacture neurotransmitters constitute one group (precursors). Reuptake and degradation inhibitory. ~ ~ 
..form another. Mimetics of excitatory neurotransmitters and antagonists of inhibitory ones can both 
stimulate neural function. Antianoxics enhance the ability of neurons to burn^lucose. Phospholipid^ ^ 
compounds affect the fatty excitable membranes of nerve cells, whictfare responsible for transporting a .-^ 
depolarization pulse down dendrites and axons. Steroid compounds also affect membrane chemistry. ^^*— 
Vasodilators which act in the CNS 'increase blood supply to brain cells. Still pther drugs 'increase the 
flexibility of red blood cells so they can gain access to more neurons more often. All these effects be^ ^ 
theoretically be used to enhance neurological function in the CNS. 



glycine 



0 

aspartate 




aceglutamide 



GAB A 



eamltlnt 



* mjfacerrude 




-acetyl- L-camitiru* 



Glycine systems perform inhibitory functions in the CNS. Ejnhancementqfthe^e pathways impairs — 
antiarfxiety-efFectsand so stabilizes mood.* Glycine itself Is a zwitterion and so does notp.ass the blood- 
brain barrier very well. DimethylglycineJs stabilized by the methyl groups; its greateriipophilicityjesults ip^ 
better transport to the CNS, where it is converted to glyclneTMilacemideJs a pro compoundj#hfch 
decomposes (via MAO-B) to glycinamide and then glycine in the r GNS. C-^ 

Glutamate and aspartate are another group of excitatory neurotransmitter prominentin^he^CNS. Since ' 
they are acidic amino acids they have difficulty crossing the blood-brain barrier, but standard tricks can be 
used to deliver them to the CNS. Making an amide out of a carboxy acid is one of th$se.(as in glutamine ^ 
and acegiutamide); a somewhat more radical method is to make a oovajent salt with caldum, as in 
calcium-N-carbamoylaspartate. 

Carnitine is a catabolic (tearing-down) amino acid which serves as a neuroprotectant at NMDA receptors 
(a subset of glutamate/aspartate receptors). Acetylation of the hydroxy group gives ALC, which again has 
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4507 



- _ Glycol Dilaurate 



glucopyrajiose residues. Distributed through the cell proto- 
plasm. Found esp in the liver and in reslcd muscle. Occurs 
also in in^ts ond lower plan'ti including fungi and'ycasts 
Isoln by alkaline destruction of the other cell constituents-' 
« _ Cluudc Bernard; Lecanx sur !e dinbeie (Paris* 1 877) p 553; 
by destruction with trichloroacetic add; Bell, -Young. Bio- 
chem. J. 28, 882 (1934); by o-ntrifugntton: Meyer. Jcanloz, 
SmymoL 3, 112 (1943); by. hydraulic prcssurc- 
Stoelthnwscn. Silbertisen, Wochcm. Z 287, 276 (1936) For 
biological synthesis and -lysis from the Cori ester (glucose- 1 - 
phosphate) £?*r-thc review and bibliography by. Meyer. Ad- 
™ TFSR^,^ 109 Cl943):«« ofcaNord. CW 26, 
.423 (1940); Kaleknr. ibid. 28, 71 (1941). Isoln from the 
causal agent of couon root rot, Phymatothchum omnivorum 
jShear) Duggar: ergle. / ^m. CAem Soc. 69, 2061 (1947). 
cz^tudgB on linkages: Bn hi. Smith, J. Om. Chem. 3], 2915 

White powder. +196* -to i-197*. Sol in wsuer with 

SKt? 3 ^ 0 ** Inso! in ROt reduce Fehling's soln. 

witn iodine, brown to violet colors we produced. 

- 4507,^ Glycol Dilanrate. Dodccanoic acid 1,2-ethane- 
ethylene dilaurate. C^H-O.; red *t 426.68. C 

Colorless, amorphous -mass, rap 30-52*. bp ~ 188' In sol 
in alcohol, ether, 

US£: In lacquers and varnishes rs a plasticiu-r, 

4508. Glycolic Acid. Nydroxyacetic acid; hydroxy 
ethajioiejicid. C^CX; mo) w t 76.05. C 31.59%, H 5.30ft. 
O 63. n& HOCHjCOOH, Constitueni of sugar cane juice 
Made by the action of NaOH oo mOnochloroacetic acid; 
also -by electrolytic redaction of oxalic ucid. Review Snles 
brochure on hydroxy* cetic add from E_ 1. du Pont. 

Odorless, somewhat hygroscopic-crystals, mp 80* K at 
2T; 1.48 X 10-*. Soluble in water, methanol, alcohol. 

- ^i^?** acc ^ c ***** ether. pH of aq soln.t! 2,5 (0.5%): 2.31 
(1.0%); 2.16 (2.0%): 1.91 (*W i,? 3 QO.Ofc). LD„ o^lly 

- 2V259 (I it if/ ke> R * m Smyrh " a - 7 Aflf * " W 

Caution: Mild irritant to skin, mraus?raembr»ncs. 
use: In the processing of textiles, leather, and metals: in 
- P H control, and wherever a cheap organic <wid is needed, 
e.g. in the manuf of adhesives, in copper brightening, decon- 
tamination eleanins, dyeing, electroplating, in-picklinc. 

- - Penning and chemical milling of metals, 

^ - - 4509, Glycol Salicylate, 2 -Hydroxy benzoic acid~2. 
hydroxyethyi ester: monoglycol salicylate; ethylene glycol 
_ - monoflalicylate; 2-hydrOxyethyi salicylate: GL-7; Glysat" 
FiZ^i Serosal. CM^O,; mol wi 

-COOCHiCHjOH. _ 4 * k ^ ; 

Almost colorless, odorless liq. bp K 1*9-172*. Soluble in 
about 110 parts water, & parts olive oil; very sol in alcohol 

— benzene, chloroform, ether. 

_ ™ £JUP CAT! -CounTerirritant, anu-iarWrniitory (topical). 
4S10 Glyconiiiride. ^Glucuronic QC id y-laaone l'.R4- 
pyridinylcarboxfnhyArazQne}; D-glucuronoIactone isonico- 
tinoy hydrazoncLisonicotinoylhyd/ewone of D-glucurbme 
^, acid Iactonc;-i$omcotinic acid hydrazid* hydrnzonc with 
glucuronic add lactone: Galotone; "GataJonc; Glucaatide; 
eiuconiaaide: Gluronaiide; Ouidazidir; Hydronsan; 1NM-G 

— Jii L. V 1^23%, O 32,51%. Prepd by heating iaonicotinle 
acid nydraade With D-sIucuronolactone in methanol: Sah. 

fiMo^ferf aiS 2512 (!M3) : S ^- w * p "- 2 - 9W - 899 



Plates »nd rods from methanol, needlea from abs^thunol^ 
Peo 150-160". Fr«dy sol in watcr^Praeilcaily in.wl in cold 
«lc; 1.2 g dissolve in 100 mJ methart&l at 661 " 

HIIIRap cat: Antibacterial (tiiberculostaticX.„ ^ 

45H. GlycopyrroUte, &f<CyciopeniythydraxyphcnyI- 
ac<tyl}oxy]-lJ-iiimcthylpyrrotidlni<tT7i bromide; 3-hydrdxy- _ 
i,l-dimethy}pyrroiidinium bromide ct^cyctopcfirytmertdclair; 
a~cycIoperiiyImnndelic acid rater- with 3-hydroxy-i,Udi- 
mcthylpyrroUdinium bromide; l-Hjcthyl-3-pyrroHdyha-cy-* 
clopentylmanddate methobrormde; l-mcthyJ-3-fSyrrolidyl 
a-phenyUc-cyclopentylfily colote "methobi-omide: 3*(2-phen- 
yl-2.eyclopenty!glycoIoyloxy)-K 1 -dimethyl pyrrolidini urn" 
bromide; glycopyrronium bromide; AHR-S04: Nodapton; 

b ™^ Ro J S b i 1 i! 1 "ftnxh'b Tarodyo. C^MaBrNOi; mol ^ 
wi 395-34, C 57.29%. H 7,08%. Br 20.08%, N.-3. 52%, O - 
3Z05%. Prepn: Franlcgr Lunsford," / Pharm, Chem. 

J 523 [\960y, Lunsford, U.S. pat.. 2,956^062 (W60 10 A. h7 
Robins). Pharmacodynamics: E. KaIiUIu c/ aL JfPharm 
Pharmacol 26, 352 (1974). Toxicology: B. V, Franko et al 
Toxical. Appl Pharmacol 17, 361 (197CD, Clinical compari- 
sxiri with atropine, flu, in anaesthetic practice: F. Ttort£jt- 
nid, S. Sponbeun, ^rm AnOGfitk Scand. 26^620 XAPSZ): A. 1. 
Webb, R. M. McMurphy. Am. J. VeL Rex. 4« r 1^33 (1987);- 
B. V. Or MaUidfi ct al t Brit, J t An&esih. 60, 426 (1988). 
Brief iwew of phiwmacology and eJmictti use: R.' jC. Mi- 
rnkhur, J. W. DMndee, Anaesrhnsia 39, 1195-1204 (1983). 





White crystals from buttnohe. mp 193.2-1 94. S*.. Sol tn 
™ e, i^ L - D » P 2 hr ' 5 in fe ^ le mice, female rau (mfi/kfi); — 
107, 196 j.p.: , n male rata (m6/kg)i 1150 orally (Franko). 

thekap cat: Anticholinergic. - ~^u*, 

therap Cat (vet): Anticholinergic. — 

4512. Glycoslne. l-$ei*yi~2.(phcnytmethyl>-4a^ . 
qui nazal mvnc; 2-benzyM^methylquinazot^one; urborine. 
X^JaS? 101 mo1 250 - 3 0- C 76T78%, H ^.64%, N 11.19%, 
O 6 399^ Fouild irt |l4C toothbrush plant, QlycQ^nis penta- * 
pA>Z/<» (Rctz.) Corr., »nd a arborea Corr,. KUtoceae. Isoln 
from dried, powdered leaves: ChatUrjcc, M^jiimdar, J. Am. 
Chcm. Soc 76, 2459 (1954). Identity oF'iirborine and glyco- 
f^'J 111 ^ 1 ^ 1 Chakravarti « <»i r Trtrahedrati 16 P 224 ** 
>!25ic Syoiheas; Pakrashi era/. Indian J t Chem. 6, 472«' 
(1968); Zietfer « ol, A/ojiorsA. 1O0, 948 (1969)i*T. Kamc- 
tam er etl, Hctcrccycles 9, 1585 (1975), <Ci*. ' 




lUiomhohedral- prisms from chloroform •* et^yl.acetate, 
mp 15S-J56". uv majcjethanol): 231, 268, 277^306 -nm. 
Freely sol in chloroform, ethyl acetate, beAfceneTcthaQol. 
Sparingly sol in ether. -> 5 ™ Da1 ' 

?^ d#0 StL 0 ^- C » H »^ 0 Ha - ,ca£lcts etha- 
nol, dec 209-2 10". 

CfljCOOH. The simplest of all peptides. Prepn from 2.5- 
?. , ^£ pi £ cnwmci Sch <> lz ct J. Ots. Cham, 12, 490 
(W7); Oreenstcin, WinJet. Chemistry of rA* Amino Acids 
toI. 2, (New York, 1961) p 803. From tritylglycylglyeinei 
Zeryas ei at, J, Am. Chem. Sac. 78, 1359 (1956). From 
pn^y'S'y^lglycine: Sheeh Hn . Frank, ibid. 71, 1856 
(1949). From the dlcyeiobcxylajrwne salt of irinuOrcacctYl- 
ilycylglycine: Wcygand. Rciher, Ber. 88, 26 (1955) 



7> 



Crystals from di> ^e. - Crys 
^jetrahedral leaves vyith-a-lustrc 
2o4 # . pK,'^2; pK^* B.17. 
kcol/mole^ Soluble in hot 
^Pfactically intol in ether. 

Hydrochloride monohydratc 
tals from water + cthariol* 
\^ r Ethyl ester hydrochloride, 
182". - 
-us£: In the synthatifs of moi 

<J 45M4, Glycyrrhlza. Lici 
r *Dried, rhizome and roots of'G/j* 
Re&d ^..Herder (Spanish licoi 
• glaiidulifera (Waldat. & Kit.) f 
rice), or of other varieties of C' 
sweet wood, LegumiTtosac. - 
tml Asia. Coniiti G-149& glye 
cyrrhelic odd), asparnginc; su-" 
the form of fiiycyrrhiza syrup 
-.salts. 

-*USEf Extract nnd ^yrup as-y 
" flavored vehicles). . si 

4515. GlycyrrhSuc Acid. 
30-norotf<m-i2*en-3-yl 2-O-0-, * 
copyrartosiduronic acid; give:., 
glycyrrhetinic ncid glycoside. 
61.30%, H 7.59%. O 31.11%. 
glahr^ x h., Legum'mosac; Karr , 
100 (1921); Ruzicka. L0u=nt 
Prom" commercial glycyrrhizir 
Ce^erberg. Arch. Phorm. 245, 

~ 122 (1937). Revised method 1 
din. MetL 47, 20 (1956), ' Str 
Chem. Soc. 1950, 1983, Revi 
.Biocftcm. J. 63, 9 (1956). £ 

** tftffm. Pharm. Bull 36, 3710' 
39 t 1238 (1991). Review M " 
(1952). Synthesis of dcriva 
Marm. 303, 905 (J 970). 
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Crystals fronT glacial aeetit 
- [a} D 7 ^46.2* (c = 1.5 in ole)-. 
. hoi; practically insol in cthcrf- " 
Ammonium felyeyrrhizinat 
5H*Q, needles from 75% a^ve 
\aW r44SP (c = 1.5 in* 40?! 
(e 1 1400):*»Sal in ammonia ^ ^ 
D» po lasal um salt, C^HoK^- 

_ 4516- Clyheiamide. A „ 
~^2,3^ihydro-IM?-ind*ne-$-8ul * 
indanylsulJonyDiirra; 1-cyclc 
yl)urea; Subosc. 
,.C 59.60fe. -H 6.88%, N 8.69i 
from bydrindene-^*sulfonami 
Hochn, Brroer, VS. pat 3,( 
son). Clinical pharmacology 
Sci 253, 312 (1967). 
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noU needles Erom ab$ cthanoj 
'Qtcr. Practically fowl m cold 
oethaiint at 66*. 
[tuberculostatic). 

idinlum h^midc; 3-hydr^cy. 
mxide ^fryclopentylmandclatc: 
sscer with 3-bydroxy-U-di- 
; 1 -meihyl-3-pyrrolidyl a-cy- 
>mide: ] -methyl -3 -pyrrob'dyl 
te mcthobromide; 3-(2-phen- 
)- 1 . 1 ^imethylpyrrolidinium 

- ^ wnidc; AHR-504; Nodaptarir- 
rarodyn,^ C-H„RfNOw; mol ~ 
f . "8%. Br 20.06%, N 3.52%, o 

^ « J isford, Jt Med. Pharm. Chem, 

. potr2^56 f 062 (1^60 to A. R 

E. Kdtiala er ai. J -Pharm, _ 
.xicology: K?V. Franko«dA,~ 
361 (1970), Clinical compari- 
lesthetk practice:, . F. Kongs- 
t ^nrf^62tf (1982>, A, L 
. 7. K<* J?e*dW, 1733 (1987)! 

*. J.AnatsA. 60, ,426 (198*X 

and chakal use; R. K. Mi- 
iesto 3S, 1 195-1204 (1983). 



wis 

:0 



iw. mp 193.2fi;94.5\ $ol in 
!e mice. ftthalc rata Cmg/kfi); 
/leg):' 1150 orally (Frunko), 



'ftylr2-<phmytmcihyl)-4(im- 
: :hylquina%ot-4-0ne; arbor int. 
~* ^ 76.7«9k H 5.64%, N 11.19%. 
" brush plant, Glyaumtt penta- 
^borca Corr;, Rutaecac. IsoJo 
„2hotterjee, Majinndnr. /. -4m. 
lentity«f a/borine and glyco- 
~'<rr o/. ( 7V/m^crfnwi 16, 224 
■r cY„ 7»rf/j B J^Chcm. 6, 472 
100, 948 (1969): T. Kamis 
! (1978). 




- chloroform * ethyl acetate, 
3)):. 231, 268, 277, 306 nm. 
yl acetaitf, benzene, ethanoir 

^ leaflet from 90% 

^H 4 N^>i: mol wtU32_12. C 
S 36.33%. NH,CHj£ONH- 
jU .pepfidcs,.rfPrcprt Irom.2<5- 
ito/.. J. Chem, 12, .490* 

"fee/msny q/ - rfte Ami/to AcidiT 
From tritylglycylfilycinc: 
^ foe .7», -1359 (1956). From 
fcan.;Frank, ibid. 71, 1856 
-^-.n mine salt of irifluoroocetyl- 
?r. Ber, 88, 26 (l9S$), 



Glyoxai 



4519 



Crystals from dil *le. Crystal shape described as small 
tctrahedral leaves with a lustrous ball in waiter. Dec 262- 
2o4". pK,' 3.12; pK,' 8,17. Heat of combustiott: 472.4 
kcal/mole. Soluble in hot wateri slightly sal in ethanoL 
Practically insol In ether* 

Hydrochloride monobydrate, C^HjNjOj-HCI.HjO. crys- 
tals from water + ethanol, 

Ethyl ester hydrochloride, crystal* from ate ethanol, doc 
182". 

USE: Id the synthesis of more complicated peptides. 

4514, Glycyrrhlza. -Licorice; liquorice; sweet root. 
Dried rhizome and root*, of Glycyrrhiza glabra L., var, typwa 

,Rcgd & Herder (Spanish^ licorice), or qUG. glabra L,. w- 
ghndullfera (Waldst. & Kit.) Rcgd & Hdrdor (Russian lico- 
ricch or of other varieties of C glabra yielding a yellow nncT 
sweet .wood, Leguminosa*. Habit. Southern Europe to Ccn- 
tntitA&lC^Constit, 6-1*% glycyrrhizin (the glucosidc qf/gly- 
cyrrhetie acid), aspnra&ine. sugars, resin, Used, chiefly in 
the form of glycyrrhiza syrup, SntompaU 'AckUi metallic* 
salts. ^ 

„ . USE: Extrnct »nd syrup as pharmaceutic aids (flavored 
flavored vehicles). .^z^' 

_ '-^ 

" 4515, Gtycyrrhizlc Add. (3K20fi)*20-a*rfax£-12-Qx<>* 
30-norolean*I2-en-3-yl -V-kIh copyra n u rviatylS=t>-gtu - 
copyranosiduntnte &cld; glycyrrhizlii; g]ycyrrhfiinic acid; 
glycyrrhetinic ndd glycoside. OMaO^ mol wt 822-94. C 
$L30% ( H 7,599k O -31.1 19b. Attraction From Glyeyrrhira 
glabra L. r Ueguminosat;; Karrer, Chao. /fe/w. CWm. Acta 4, 
100 (1921); Ruzicka. LOuenberger, lbia\~\9, 1402 (1936), 
From commercial glycyrrhizin i*m ammoniocale: Tschirch, 

J Ccderbera. An=h. Pharm, 245, 97 (1 Voss cf flJl^Btfr. 70,. 
122 (L937). Revised method of isolo: Conn. Conn* J. Lab, 
Clin. Med, 47, 20 (1956). Structure: Lythgoe. Trippett, 
Cliem, So* 1950, 1983. Revised structure: Mor.fh, Lewy, 
Btochem, J, 63, 9 (1956). Sec -also:. I. Ki tafia wa et aL 
Chem. Pharmr &ull 36, 3710 (I98«)i T. Hatano ct aL. ibid. 
39, 1238 (l9?i).„ittfWew Nicmon. Chem. W<xkU 48, 213 
(1952), Synthesis of derivatives: Brieslconi. S*w» Arch.-* 
Pharm. 303, 905 (1970). ' 
. * 

COOH ^styayrrtiatinlc add 



4517* Glymidfoe, Nj$-t2"M*hMyethoxy)'~2-pyrimidinn 
yljbcnzettsuljonamide: 2-benwneaulfonamtdo-5^0J-meth- 
ox>eChO»y)pyTimidihc; glycodiazinc CUH^NjO,^ mol 
wt 309.35, C 50.48%. H 4.899k N 13-58%, O 20.69%, S 
,ia37%. Prepn; Belg. pat, 609^0; H. Priewe et aL CJS, 
pot. 3,275,635 (19$2, 1966 both to Schering. AG); Gutsche 
et QirArsneimittcl-Farsch. 14, 373 (1964). Serflcs of articles 
on pharmacology: ibid- 377-412. Activity:*" Loser t er aL 
ibid. 23, 1251 (1973). Metabolism: Soyfcr c/ uL. Chtm. 
Ther„.S % 441 (1970). Tonicity data: Knuner ct at; ; ArTriet- 
^m^itel-For^xh^U f 21lJ^ 964). c ■ ^ Jf^ST 



0 

HO I 

COQH ' 



^ Cryatala from glodal acetic acid. Intensely sweet taste. 

V46.2: (c — 1.5 in ale). Freely sol hi hot water, alco- 
hol; practically 'in^cil in ather. 

Amnion turn glycyrrhi^irtato pcntahyd«'ate, C^jH^NO,^.- 
5ri-0, rteedlcs from 15% uquoous ctbnnoti decornp 212-217 1 - 
[a]g , +46.9\fc a~V.'3'm 409b ethanolX uv max; 248 nm 
it i J40Q). Sol in ammonia warcr, glacial acetic acid. 
^ Dipotnasium salt, C^H^KjOig.' ttlzinsan K2 At. — 

4516. Glyhexaraifhs. N-l<Cyclohcxylamino)cartibnyl}- 
2.3 ~dl hydro*! 1i*indcnc-S-suIfonamidt; 1 -cyclphcxyh?-(Sr. 
indanylsu IfonyDttrra; T<yclohexyl-3-(5-bydiindenylsulf on- 
^Durca; SQ- 15860; Subosc C^HjjNiOjS:" ^mol wa^322.43. 
C 59.60%. H 6.88%. N ?.69%, O 14.89%. S 9.95%. Prcpd 1 
Trom hydHrta^ne-5-suHonamide ftnd cyclohe<yl isocyanate: 
Hoehn, Breucrr U.S. pat. 3,0*7,242 (1963 to Olin Mathie- 
son). Clinical pharmacology: GrinncU ex aL Am. J. Med. 
Set 253, 312(1967). * " 



Crystals from 709b acetone, mp 153-155'. 
THZRap CA"n Antidiabetic 




Crystals, rap 152-V5**^S61y 'in ethanol; 0.91%; in totu-*c« 
enc; 0.67%. » 

'"Sodium salt, C 11 H,2^l?aO«S..5//-7i7, Glyeunormttl. Gon-*- 
dajon. Lycanvl. ReduL-^Ctfau&h mp_221-226*.-sSparingly 
sol in ale. Soly In water at 37": 70.5%,- LD W in mice, rars— 1 
(g/kg)j *U8. 2-CO i.v.; 5,30. 2.85 orally (iCfamcr), - 
theraP CAT; Antidiabetic. * 

4518r" GlyodilL 2^Hepjadccyl^ f S 1 4lhydn^lM-imidazaU \ 
moneactiate; 2-hepto4ccylglyoxalidine acetatci* Crag Fruit 
Fungicide 341. CuH^NjOj; mol.wt 368.60, C 71.69%, H 
12.03%, N 7.S0%. O 8.687*. —Frepn from stearic add ond *. t 
ethylenealAmine: KiFf. U.S. pat. 2,S»0,171 (1951 to Union 
Carbide And Carbon). ... - 

, ' ^ * _. v;-o 



Light orange crystals, mp 62-68". d 30 ' 1.035. Insol in 
water, acetone, toluene. Soljn isopropnnol- 
Base^'sort greasy wax, mp 94*. 
USEi Agricultual fungicider " , 



aldehyde- 
55.149^, 

dehydc by nitric or »elenious acid: Lubawin, JSer..8 t 768 
(lS75);*Wyss, Bcr. 10, 1366 (1877); iCiHIrr/ ^nrL 416, 230,. 
(1918); Riley ct aL. J. Chem. 5*c. 1932, 1B*T; Rondo. 
Waugh, Org. Syn. coll, *6IT III. 43*8 (1935); ^y hydrolysis or 
dichlorOdioxane: ButW. Crcxchcc^X^Am. Chem. Soc 54, 
2988 (1932). Review of eommerciot ' divdop,mcnt: J. F. 
Bohmfalk e/ aL IntL J&i& Chem? 43^86 (1951). Toxicity 
study, H. F. Smyth *i aL^J. Ind. * HyQS*TbxteoL 23, 259 
(1941). Rcric*r A. B. BoeAe fi/ al. in Glycols, G, O. Curmc, 
F. Johnston, Ed». CReinho!fa;-N*!W York, 1952) pp 125-128. 

Yellow prisms or irregular pieces turning ^hire on -caol- 
in$."d w lrl4. .OpasHcat 10% mp iS'.^bp,^ 5V ¥ . The.vapors 
are grtfen and burn with a purple flame. Explosive Mix- 
tures with wr may expldoVI 1,3826. Sol in anhydr 
solvents, P H ofa 40% *q soln; 2,1-2.7; dj°_l,27. -Poly- 
merizes quickly on standings on corvtnctwlih 'water, (violent 
reaction), or when dissolved in solatent^contflt water. The 
^pnhydi* polymer changes to the monomer an hcatingo'Scln* 
*~of the , monomer^ ure obtained on heating the polymer wiiit, 
^ncthoVe", phcnctQlfi, safrolc ins thy 1 nonyl ketone, or beiiii- 
aldishyde^Lpsd in rats, guinea pigs*(mg/ltg); 2020, 760 
orally (Smyth), * ^ 

.J, Pihydrate, (OHCCHO),,2H,0, cfysca] line powder, non- 
hygroscopic. More*^l jn hot waiey than in cold water. - 
Commercially availflbiejiiranbydr fortn as eryKtalline dihy- 
drate. or 407o oq sbln^which mny contain polymeriza- 
tion inhibiiors. t _ 
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